Anticandidal effects of voriconazole and caspofungin, singly and in combination, against Candida glabrata, extracellularly and intracellularly in granulocyte-macrophage colony stimulating factor (GM-CSF)-activated human monocytes.
The antifungal effects of voriconazole and caspofungin, singly and in combination, were determined against Candida glabrata in time-kill curves in broth, in human monocyte-derived macrophages (MDMs) and in MDMs activated by granulocyte-macrophage colony-stimulating factor (GM-CSF). Three strains of fluconazole-resistant C. glabrata were evaluated. For intracellular studies, MDM monolayers, with or without GM-CSF activation, were infected with C. glabrata and treated with voriconazole and caspofungin at 2.5x and 5x MIC, respectively, or at 1x MIC. Extracellular studies in broth were performed using drug concentrations from 0.1 to 10x MIC. Viable yeast were enumerated at 0, 24 and 48 h. Significantly greater killing of C. glabrata occurred with the drug combination than with either single drug, both intracellularly and extracellularly (P < 0.01). For voriconazole, the antifungal activity in MDM activated by GM-CSF was greater than that in unactivated MDM, regardless of antibiotic concentration or time of exposure. However, for caspofungin and for the two-drug combination, enhanced activity in GM-CSF-activated MDM depended on the drug concentration and time of exposure. Our data suggest that combinations of voriconazole and caspofungin may be efficacious for the treatment of serious C. glabrata infections. With single-drug therapy, especially voriconazole, GM-CSF activation of monocytes could be considered.